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(54) DIE-BONDING MATERIAL AND SEMICONDUCTOR DEVICE 

(57)Abstract 

PROBLEM TO BE SOLVED: To obtain a die-bonding material not 
requiring any preliminary treatment on the mounting of 
semiconductors on electronic equipment, resistant to heat on the 
mounting using a solder, and giving semiconductor devices high in 
moisture resistance after mounted with the solder. 
SOLUTION: A die-bonding material comprises (A) a silicone- 
modified polyimide resin containing a siliconediamine of the formula 
(R is a 1-4C divalent aliphatic group, an aromatic group; R' is a 
monovalent aliphatic group, an aromatic group; n is 1-20) in an 
amount of 5-50mol.% based on all amine components, (B) an epoxy 
compound, and (c) an active hydrogen-having compound capable of 
reacting with the component B. The cured product of the die- 
bonding material has a solubility coefficient of <1 x 10-3kg/m3/Pa 
at 30° C or <0.1 x 10-3kg/m2/Pa, and an adhesive strength of >1.5 
x 105Pa, when subjected to the absorption of moisture and heated. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by comput r. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] the silicone diamine expressed with the following general formula (1) — 5 - 50-mol% of all amine 
components — the included silicone denaturation polyimide resin and [Formula 1] 
R'\ R' 

O — Si— 4"0 — Si — R NH 2 (1 > 





R' : -tifi<DBStt£S£;U*£8K2£ 
n : 

Die bond material characterized by consisting of an epoxy compound, this epoxy compound and the compound which 
has active hydrogen which reacts, and a resin constituent of 3 component system of **. 

[Claim 2] the silicone diamine to which said die bond material is expressed with the following general formula (1) in 
the semiconductor device which comes to have a semiconductor device and the package which carries this 
semiconductor device by fixing this semiconductor device on a die pad by die bond material — 5 - 50-mol% of all 
amine components — the included silicone denaturation polyimide resin and [Formula 2] 
R' / R'\ R' 

N H 2 R Si4-0— Si4-0 Si — R NH 2 (1) 

n : 1 -~2 0E)S8Q 

The semiconductor device characterized by consisting of an epoxy compound, this epoxy compound and the 
compound which has active hydrogen which reacts, and a resin constituent of 3 component system of**. 
[Claim 3] The semiconductor device according to claim 2 characterized by for solubility coefficients [ in / in the 
solubility coefficient in 30 degrees C of the hardening object of said die bond material / 85 degrees C ] being below 
0.1x10-3 kg/m3 / Pa below 1x10-3 kg/m3 / Pa, and bond strength being more than 1.5x105 Pa at the time of the 
moisture absorption heat of the hardening object of said die bond material. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the semiconductor device excellent in the humidity-tolerant 

reliability which comes to use damp-proof high die bond material and this damp-proof high. 

[0002] 

[Description of the Prior Art] From points, such as protection of an external environment, and handling of a 
component, by resin etc., the closure of the semiconductor devices, such as a transistor, and IC, LSI, is carried out, 
and packaging is carried out, and let them be semiconductor devices. As a package used for such packaging, a dual 
inline package (DIP) is one of the typical thing. This DIP is the thing of a pin inserting type, and is attached by 
inserting that pin to a mounting substrate. Therefore, the semiconductor device by which packaging was carried out 
by this DIP is what has the very easy installation to a mounting substrate. 

[0003] However, in recent years, the high integration of a semiconductor device which carried the LSI chip etc., and 
improvement in the speed progress, in addition the densification of mounting is also progressing from the demand to 
the miniaturization of an electronic instrument, and advanced features. In recent years, it replaces with the package 
of a pin inserting type like said DIP from such a viewpoint, and the package for surface mounts is becoming in use. 
The semiconductor device using this kind of package is equipped with the thin light description of being small, from 
the ability of a pin to be superficially taken out now, therefore is equipped with the advantage that the monopoly 
area to a mounting substrate is small, and ends, and also it has the advantage in which double-sided mounting to a 
substrate is also possible. 
[0004] 

[Problem(s) to be Solved by the Invention] However, there is un-arranging [ which is described below in the 
semiconductor device using the above packages for surface mounts ]. When said package itself has absorbed 
moisture, there is a possibility that a crack may occur in a package with the vapor pressure of moisture, at the time 
of solder mounting. For example, as shown in drawing 2 , a semiconductor device 1 is fixed on a die pad 2, and in the 
surface mount mold semiconductor device which closed these by closure resin 5 further, moisture permeates into a 
package through closure resin 5, and it mainly piles up in the front face of a semiconductor device 1, the die bond 
material hardening object 6 which is fixing the semiconductor device 1 to die pad top 2, and the rear face of a die 
pad 2. Then, said stagnation moisture evaporates with heating in said solder mounting, and the closure resin 5 of a 
package will be made to produce a crack, when solder surface mount processing of such a semiconductor device is 
carried out by an infrared reflow etc. at the same time it pushes aside caudad the resin part of die pad 2 rear face 
as shown in drawing 3 , and it forms an opening there with the vapor pressure. In addition, the sign 3 in drawing 2 is 
an inner lead, and 4 is an outer lead. 

[0005] Moreover, although the electroconductive glue (die bond material) of an organic material is used since a 
semiconductor device 1 is fixed to a die pad 2, the moisture which permeated into the package permeates in said 
die bond material hardening object 6, and piles up also here. Then, this stagnation moisture evaporates with heating 
in said solder mounting, as shown in drawing 4 , a semiconductor device 1 and a die pad 2 will be pushed aside up 
and down, respectively, and the closure resin 6 of a package will be made to produce a lateral crack with that vapor 
pressure. 

[0006] Moisture-proof packing of the whole semiconductor device obtained after closing a semiconductor device 1 
with a package as a solution over such a problem is carried out, and the approach of using it just before a surface 
mount, opening and the method of drying said semiconductor device at 100 degrees C for 24 hours just before a 
surface mount, and performing solder mounting after that are proposed, and it has already carried out However, 
when such a pretreatment approach is adopted, a production process becomes long and there is new un-arranging 
[ of also taking time and effort ]. 

[0007] On the occasion of mounting to electronic equipment, the place which this invention was made in view of 
such a situation, and is made into the purpose does not require pretreatment, and is equal to heating of solder 
mounting, and is to offer the semiconductor device which was moreover rich in the humidity-tolerant reliability after 
solder mounting while offering damp-proof high die bond material. 
[0008] 

[Means for Solving the Problem] the silicone diamine expressed with the die bond material of this invention by the 
following general formula (1) — 5 - 50-mol% of all amine components — the included silicone denaturation polyimide 
resin {a component (A)] and [Formula 3] 
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-NH, (1) 



It made to consist of a resin constituent of 3 component system of an epoxy compound {a component (B)}, and a 
this epoxy compound and the compound {a component (C)} which has active hydrogen which reacts into the solution 
means of said technical problem. 

[0009] The die bond material which consists of such a configuration can be widely used as a binder at the time of 
being able to use a semiconductor device 1 suitably in the semiconductor device shown in drawing 2 as a binder (die 
bond material) for fixing on a die pad 2, and building various kinds of electronic parts into an electronic instrument 
besides this. However, when using as an object for semiconductor device immobilization, solubility coefficients [ in / 
in a solubility coefficient / in / by the reason mentioned later / 30 degrees C / 85 degrees C ] are below 0.1x10-3 
kg/m3 / Pa below 1x10-3 kg/m3 / Pa, and, as for the hardening object, it is desirable for bond strength to be more 
than 1.5x105 Pa at the time of moisture absorption heat 

[0010] Said silicone denaturation polyimide resin {a component (A)} is polyimide resin which consists of aromatic 
series tetracarboxylic dianhydride, a silicone diamine compound, and aromatic series diamine. As a silicone diamine 
compound, alpha and omega-screw (3-aminopropyl) poly dimethylsiloxane (APPS) are made suitable from the glass 
transition temperature of the polyimide resin obtained, an adhesive property, and thermal resistance becoming good. 
In addition, as a silicone diamine compound, even if siloxane compounds, such as APPS, are used independently, of 
course, two or more kinds of things may be used together. In order to maintain the thermal resistance required of 
the semiconductor device which needs to carry out to more than 5 mol % in order to maintain within limits which 
described above the solubility coefficient (moisture absorption) of die bond material, and is obtained especially about 
the addition of a silicone diamine compound when applying to immobilization of a semiconductor device, it is 
necessary to be less than [ 50 mol % ]. 

[001 1] moreover, as silicone denaturation polyimide resin {a component (A)} What the imide ring carried out L what J 
the ring closure completely is meltable to an organic solvent is desirable. Specifically Aromatic series 
tetracarboxylic dianhydride 3, 3\ 4, 4-biphenyl tetracarboxylic dianhydride, They are a kind or two sorts or more of 
things chosen from 3, 3', and the group that consists of - benzophenone tetracarboxylic dianhydride, and 4 and 4 '4, 
4'-oxy-JIFUTARU acid 2 anhydride. Aromatic series diamine 2 and 2-screw (4-(4-amino phenoxy) phenyl) propane, 
What is 1, 3-screw (3-amino phenoxy) benzene, 2, and 2-screw (4-(4-amino phenoxy) phenyl) hexafluoropropane, 2, 
and 2-screw (4-amino phenoxy) hexafluoropropane etc. is desirable. 

[0012] Especially as an epoxy compound {a component (B)), although not limited, what has the good solubility to said 
polyimide resin A is desirable, and the diglycidyl ether of the bisphenol A mold, the diglycidyl ether of a bisphenol 
female mold, a phenol novolak mold epoxy resin, a biphenyl mold epoxy resin, etc. are specifically mentioned. As an 
epoxy compound {a component (B)} and the compound which has the active hydrogen radical in which a reaction is 
possible {a component (C)], i.e., an epoxy resin curing agent, what has good compatibility with said polyimide resin A 
and epoxy compound B and good solubility is desirable, and resol resin, novolak resin, an amine compound, etc. are 
specifically mentioned. 

[0013] About the blending ratio of coal of these silicone denaturation polyimide resin {a component (A)], an epoxy 
compound {a component (B)J, this epoxy compound, and the compound {a component (C)] that has active hydrogen 
which reacts, it is desirable that it is in the field shown in the three-component-system phase diagram of drawing 
1 . While being able to stop low the softening temperature of the resin constituent before hardening (die bond 
material) by being in this range, it is because the effectiveness of being able to raise a fluidity (flow), and being able 
to improve cold working nature, and preventing decline in the elastic modulus of silicone denaturation polyimide resin 
at the time of an elevated temperature, and maintaining that thermal resistance is demonstrated. In addition, since, 
and, and gel arises, a system serves as an ununiformity, each component does not dissolve good and the thermal 
resistance of a resin constituent will fall [ workability will be spoiled or ] if the field shown in drawing 1 makes it out 
of range, it is not desirable. [ that the elastic modulus of the resin at the time of an elevated temperature falls ] 
[ that fluid (flow) control of resin becomes difficult ] 

[0014] Moreover, it is adhesives thermosetting [, such as the shape of the shape of a paste and a film ], or 
thermoplastic, minerals bulking agents, such as various kinds of conductive bulking agents, silicas, etc., are added, or 
the die bond material which has such a resin presentation is used only by the resinous principle, without being 
added. 

[0015] Moreover, in the semiconductor device of this invention, it made into the solution means of said technical 
problem to use the die bond material which came to have a semiconductor device and the package which carries 
this semiconductor device by fixing this semiconductor device on a die pad by die bond material, and was described 
above as die bond material. Here, as die bond material to be used, it is desirable for solubility coefficients [ in / in 
the solubility coefficient in 30 degrees C / 85 degrees C ] to be below 0.1x10-3 kg/m3 / Pa below 1x10-3 kg/m3 / 
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Pa, as the hardening object mentioned above, and for bond strength to be more than 1.5x105 Pa at the time of 
moisture absorption heat The solubility coefficient in 30 degrees C is a value which the die bond material hardening 
object produced under 30 degrees C and the ambient atmospher of 85% of relative humidity (it is hereafter 
described as RH 85%) is made to absorb moisture, and is computed from the following formula from the saturation 
moisture absorption, the specific gravity of die bond material and 30 degrees C, and the steam partial pressure of 
85%RH, after producing a die bond material hardening object. 

(Solubility coefficient in 30 degrees C) = {(30 degrees C, saturation moisture absorption in 85%RH) x (specific gravity 
of die bond material)) /(30 degrees C, steam partial pressure of 85%RH) 

[0016] Similarly, the solubility coefficient in 85 degrees C is a value which the die bond material hardening object 
produced under 85 degrees C and the ambient atmosphere of 85% of relative humidity (it is hereafter described as 
RH 85%) is made to absorb moisture, and is computed from the following formula from the saturation moisture 
absorption, the specific gravity of die bond material and 85 degrees C, and the steam partial pressure of 85%RH, 
after producing a die bond material hardening object 

(Solubility coefficient in 85 degrees C) = {(85 degrees C, saturation moisture absorption in 85%RH) x (specific gravity 
of die bond material)] /(85 degrees C, steam partial pressure of 85%RH) 

[0017] Moreover, at the time of moisture absorption heat, after bond strength pastes up a semiconductor device 
and a die pad by die bond material and carries out moisture absorption processing of the obtained sample under the 
ambient atmosphere of 85 degrees C and 85%RH for 144 hours, it means the reinforcement when tearing off 
perpendicularly to an adhesion side at the measurement temperature of 250 degrees C. In order to measure bond 
strength at the time of such moisture absorption heat the measuring device shown in drawing 5 is used. The 
measuring device shown in drawing 5 is what consists of support block 8 fixed to the base 7, and a draft gear which 
is not illustrated. Said sample produced beforehand, i.e., the sample which comes to paste a die pad 2 a 
semiconductor device 1 by die bond material Supporter 8a formed in the support block 8 is made to support the 
rear face of a semiconductor device 1, a draft gear pulls a die pad 2 in the condition, and tensile strength when a die 
pad 2 separates from a semiconductor device 1 is measured. 

[0018] According to the die bond material of this invention, it becomes a solubility coefficient with the low hardening 
object and the thing which has bond strength at the time of high moisture absorption heat therefore becomes a 
damp-proof high thing. Moreover, since it consists of silicone denaturation polyimide resin, an epoxy compound, and 
this epoxy compound and the compound which has active hydrogen which reacts, i.e., the resin constituent of 3 
component system with an epoxy resin curing agent, it becomes possible for the molecular weight of die bond 
material to become high, therefore to process this in the shape of a film. 

[0019] Since it comes to use the aforementioned thing as die bond material for fixing a semiconductor device on a 
die pad according to the semiconductor device of this invention, it is suppressed that originate in control of the 
vapor pressure of the moisture which the degree of moisture absorption of this hardening object was low stopped 
according to the solubility coefficient of the hardening object of this die bond material being low, therefore absorbed 
moisture at the time of solder mounting, and a crack occurs in a package. Moreover, since bond strength is high at 
the time of the moisture absorption heat of this hardening object, even if the package itself has absorbed moisture, 
it is prevented that this hardening object becomes what the force torn off up and down by a die pad and the 
semiconductor device with the vapor pressure of moisture at the time of solder mounting is resisted [ what ], and 
maintains the adhesion condition of these die pads and a semiconductor device, therefore a crack occurs in a 
package at the time of solder mounting. 
[0020] 

[Embodiment of the Invention] Hereafter, an example explains this invention concretely. First, the NMP (N-methyl 
pyrrolidone) solution of five kinds of polyimide resin {a component (A)} shown in the 1st table as an object for the 
examples of the die bond material of this invention and the NMP (N-methyl pyrrolidone) solution of one kind of 
polyimide resin shown in the 1st table as an object for the examples of a comparison were prepared according to 
the solution imide-ized method, respectively. 
[Table 1] 
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(A) 




ODPA 
B PDA 
BTDA 


1 00 


70 
30 


7 0 
3 0 


80 
2 0 


30 
70 


1 00 


70 
30 




B AP P 
APB 
APPS (n=l) 
APPS(n=9) 


75 
20 


3 5 
2 0 

5 

4 0 


3 0 
20 

5 

4 0 


35 
2 0 
5 
40 


30 
3 0 
5 
3 5 


5 0 
2 5 
5 

2 5 ! 


60 


my f 7i 




1 .0 0 


1 .00 


0.8 5 


1.0 5 


0.98 


0.98 


0.9 5 




1 0 0 


1 0 0 


1 00 


1 00 


1 00 


1 00 


(B) 




YX-400QH 


YX-400DH 


YX-4000H 


EOCN-1020 


EOCJH020 


YX-4000H 


ft^M (MM) 


2 0 


20 


20 


20 


20 


2 0 


(C) 




PR-17S 


PR-175 


PR-22193 


PR-175 


PR-53647 


PR-53647 


jSS^S (BBS) 
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5 


5 [ 5 
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5 


ft fife 






* a 










TMA 




1 09 


1 0 1 


1 1 1 


1 32 


1 1 0 


1 9 7 






MPa 


5 6 


40 


4 2 


7 3 


4 3 


5 \ 




% 


4 


20 


2 4 


1 0 


2 6 


2 0 




KSItt 


G Pa 


2.3 


2-0 


2.0 


2.4 


1 .0 


2.2 



the 1st table — setting — BPDA of the combination column — 3, 3*. 4, and 4' - biphenyl tetracarboxylic dianhydride 
— expressing — BTDA — 3, 3', 4, and 4' - benzophenone tetracarboxylic dianhydride — expressing — ODPA — 4 
and 4' - oxy-JIFUTARU acid 2 anhydride is expressed. Moreover, BAPP expresses 2 and 2-screw (4-(4-amino 
phenoxy) phenyl) propane, APB expresses 1 and 3-screw (3-amino phenoxy) benzene, and APPS expresses alpha 
and omega-screw (3-aminopropyl) poly dimethylsiloxane. 

[0021] Moreover, what was shown in the 1st table was prepared as an epoxy compound {a component (B)}. In the 
1st table, XY-4000H are a biphenyl mold epoxy resin (oiHzed shell epoxy incorporated company make), and EOCN- 
1020 are a cresol novolak mold epoxy resin (Nippon Kayaku Co., Ltd. make). Furthermore, what was too shown in the 
1st table was prepared as an epoxy compound {a component (B)} and a compound {a component (C)) which has 
active hydrogen which reacts. In the 1st table, each of — 175 and — 22193 is resol resin (product made from 
Sumitomo DEYUREZU, Inc.), and— 53647 are phenol novolak resin (product made from Sumitomo DEYUREZU, Inc.). 
And it blended, respectively with the loadings shown all over the 1st table about each [ these ] component, and the 
resin constituent was obtained. 

[0022] Moreover, the liquefied epoxy resin adhesive containing silver was prepared by the combination shown in the 
2nd table, and this was made into the die bond material of the example 2 of a comparison, and the example 3 of a 
comparison. 
[Table 2] 

m2m 





Jt£t«l2 


u&ms 




<£*aa tf* ? x j -ji f gjxTts+v' 


(sSSl 7 0) 
1 00 


«»fit!X7x/-JUFBtrtf4^> 7 0) 

1 00 






5 0 




5 0 


mm 


2 P4MHZ 


1 0 
2 
1 


2 P4MHZ 
DBU 


1 0 

2 

1 ] 






70 




7 0 




7xpy;lR-8 0 5 


2 


7XQy^R-8 0 5 


2 



2P4MHZ is 2-phenyl-4-methyl-5-hydroxymethylimidazole among the 2nd table, and DBU is diazabicycloundecen. In 
addition, in the 1st table and the 2nd table, a numeric value is loadings, and a unit is the weight section. 
[0023] And the die bond material (examples 1-5, example 1 of a comparison) of the physical properties shown in the 
1st table using the obtained resin constituent was obtained. In addition, about the die bond material of these 
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examples 1-5 and the example 1 of a comparison, each was prepared in the shape of a film, and it formed. Thus, 
using the obtained die bond material (examples 1-5, examples 1-3 of a comparison), as shown in drawing 2 , the 
semiconductor d vice 1 was fixed on the die pad 2 of a leadframe. As the fixed approach by die bond material, in the 
examples 1-5, temporary heating sticking by pr ssure of the die bond material during 1 second was carried out at 
200 degrees C at the die pad 2, after that, heating sticking by pressure of the semiconductor device 1 was carried 
out for 3 seconds at 220 degrees C, and adhesion immobilization was carried out at this. On the other hand, in the 
example 1 of a comparison, temporary heating sticking by pressure of the die bond material during 1 second was 
carried out at 250 degrees C at the die pad 2, after that heating sticking by pressure of the semiconductor device 1 
was carried out for 3 seconds at 280 degrees C, and adhesion immobilization was carried out at this. Moreover, in 
the examples 2 and 3 of a comparison, after applying die bond material on a die pad 2 with a dispenser, the 
semiconductor device 1 was carried on this, it heated for 30 seconds at 200 degrees C on the hot plate, die bond 
material was stiffened, and the semiconductor device 1 was fixed on the die pad 2. 

[0024] Thus, the semiconductor device of examples 1-5 and the examples 1-3 of a comparison was obtained by 
carrying out the mold of the semiconductor device 2 which carried out die bond by transfer molding, respectively. 
The produced semiconductor device is SOJ32pin400mil (Cu leadframe), and has a 6.64mmx1 5.30mm die pad size 
and a 6.24mmx1 4.45mm chip size. Thus, 85 degrees C until a package crack occurs about the obtained 
semiconductor device using infrared reflow equipment (Max245 degree C, 10 seconds), and the marginal moisture 
absorption time amount in 58%RH were measured. The obtained result is shown in the 3rd table. Moreover, apart 
from this, bond strength is measured about the hardening object of each of said die bond material, respectively at 
the time of the solubility coefficient in the 30 degrees C, the solubility coefficient in 85 degrees C, and moisture 
absorption heat, and the obtained result is written together to the 3rd table. 
[Table 3] 
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1.9 
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1 .1 


(85Xi/85%RH)B*ia 


1 000 


1000 


1000 


5 04 


240 
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[0025] It became clear that the examples 1-3 of a comparison for which the solubility coefficient in the examples 1- 
3 of a comparison for which adhesive strength is less than 1.5x105 Pa at the time of the moisture absorption heat 
of a die bond material hardening object and 30 degrees C, and 85 degrees C has exceeded 1x10-3 kg/m3 / Pa, and 
0.1x10-3 kg/m3 / Pa from the result shown in the 3rd table have all short package crack initiation marginal moisture 
absorption time amount On the other hand, the examples 1-5 whose adhesive strength the solubility coefficient in 
30 degrees C and 85 degrees C is more than 1.5x105 Pa at below 1x10-3 kg/m3 / Pa, 0.1x10-3 kg/m3 / Pa, and 
the time of moisture absorption had long package crack initiation marginal moisture absorption time amount, and 
excelling in package-proof crack nature was checked. 
[0026] 

[Effect of the Invention] when the die bond material of this invention becomes a damp-proof high thing since the 
hardening object became a low solubility coefficient and the thing which has bond strength at the time of high 
moisture absorption heat as explained above, therefore this is used for semiconductor device immobilization, a crack 
occurs in a package — it can prevent — etc. — the humidity-tolerant reliability of various kinds of electronic 
instruments can be raised. Moreover, as compared with the process which processes this since it consists of a resin 
constituent of 3 component system and the molecular weight becomes high into the shape of a film and which used 
the conventional liquefied epoxy resin-for example, die bond material when things could be carried out, therefore it 
was made the shape of a film in this way and having been used, various kinds of electronic parts etc. can be pasted 
up cleanly moreover in a short time. 

[0027] Since the aforementioned thing is used for the semiconductor device of this invention as die bond material 
for fixing a semiconductor device on a die pad, it can suppress that the degree of moisture absorption of this 
hardening object is stopped low, originate in control of the vapor pressure of the moisture which absorbed moisture 
by this at the time of solder mounting, and a crack occurs in a package according to the solubility coefficient of the 
hardening object of this die bond material being low. Moreover, since bond strength is high at the time of the 
moisture absorption heat of this hardening object, even if the package itself has absorbed moisture, this hardening 
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object can resist the force torn off up and down by a die pad and the semiconductor device with the vapor pressure 
of moisture at the time of solder mounting, the adhesion condition of these die pads and a semiconductor device 
can be maintained, and it can prevent that a crack occurs in a package by this at the time of solder mounting. 
Therefore, the semiconductor device of this invention has the high dependability for which package-proof crack 
nature, i.e., humidity-tolerant reliability, goes up sharply compared with the former, and it does not need 
pretreatment on the occasion of mounting to electronic equipment by this by having used such die bond material. 



[Translation done.] 
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